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(1) That diathermy applied to the urethra and cervix in women, or to the prostate and vesicles in men, will bring to an end metastatic infection of joints, burse and fibrous tissue. Cure or arrest has been invariable.
(2) That the application of diathermy to the prostate and vesicles and scrotum will rapidly terminate gonococcal orchitis and epididymitis.
(3) That the application of diathermy to the urethra and cervix uteri in women will free those regions from all symptoms and signs of gonococcal infection. If AT the commencement of the investigation of the treatment of gonorrheeal infections by diathermy other methods than those about to be described were employed. What follows is an account of those in use at the present time.
Cervicitis and Urethritis.-The greEtt difficulty to be encountered in the treatment of the cervix by diathermy is that of the cervix being insensitive to heat. A temperature high enough to cause coagulation of the tissues in immediate contact with the electrode is reached without sensation of either heat or pain on the part of the patient. These sensations do not occur until the temperature of sensitive structures in the neighbourhood has been sufficiently raised. It follows that a rise of temperature sufficient to cause extensive sloughing may result before any warning is given by the patient.
The temperature reached may be estimated by means of thermopiles or thermometers. The use of these was considered, but was rejected for the following reasons: Thermopiles are unsuitable for clinical work of this description where the failure to record the temperature accurately might be followed by serious destruction of tissue. Thermometers are unreliable and tedious to work with, though we have used thermometers for the last three years for purposes of demonstration and investigation.
They are tedious to work with on account of the smallness of the column of mercury making it difficult to read the temperature registered, and they are unreliable on account of the fact that part of the column of mercury sticks and is left behind when the rest of the column recedes on the temperature falling.
We have made use of the sensitive urethra to furnish us with the standard of current which will give the temperature required when applied to the insensitive cervix.
The urethral electrode consists of a piece of thin metal tubing -A!-in. in diameter, rounded off and closed at one end. A vulcanite button is fixed 1P in. from this closed end. The electrode is inserted into the urethra until the button is pressed against the urethral orifice. The end of the tube outside the urethra is open in order to allow of the insertion of a thermometer, and part of the wall of the tube is removed so that the temperature registered by the thermometer may be read. A piece of rubber tubing is slipped over the part of the electrode outside the urethra, which would otherwise be in contact with the inner surfaces of the vulva.
Treatments are given with the patient lying on her back, and a stand placed between the thighs serves to fix the electrode in position. The stand consists of a circular metal base, to the centre of which is fastened a vertical metal rod by means of a piece of vulcanite, and it is thus insulated from the base. Vertical adjustment is obtained by means of a clip sliding on the upright rod. To this clip is brazed a short horizontal bar carrying two short pieces of tubing fastened together at right angles. One of these pieces of tubing has a metal rod sliding through it to provide horizontal adjustment and it is capable of being fixed by a binding screw. The other piece of tubing revolves on the horizontal bar attached to the clip so as to give an adjustment of the angle at which the horizontal sliding rod may be fixed. This also is fixed by a binding screw. A screw terminal for attachment to the diathermy machine is provided. It is placed at the base of the upright rod so that the pull on the cable does not tend to upset the stand.
The indifferent or distributing electrode consists of a metal belt of sheet lead 3i in. in breadth and several inches longer than is necessary to encircle the waist or pelvis. It is made of two-pound lead, which is thin enough to be easily moulded to the curves of the body. It is fastened by means of a clip made of two pieces of stout brass wire, something like a large safety-pin. Each end of the lead belt is passed through the loop of the clip and is fastened by being doubled over on itself. To the free end of one of the pieces of wire forming the clip is fastened a screw terminal for the attachment of the belt to the diathermy machine. In treating the cervix and urethra the belt is placed round the pelvis. When the belt and urethral electrode are in position and connected to the machine, the current is switched on and increased until the patient says that it is beginning to produce pain. The thermometer placed in the electrode then records a temperature of just short of 1150 F. The more complete the co-operation with the patient in obtaining the point at which the sensation of heat becomes one of pain, and the greater the care taken by the operator, the nearer will 1150 F. be reached. Sometimes there will be no difficulty in actually reaching 1150 F.
The intensity of current required to produce this temperature varies with different patients and varies with the same patient from day to day. A temperature up to 115°F. causes no symptoms subsequent to the treatment. If this temperature is exceeded there may be some pain on micturition the day following the application. Coagulation of the proteins of protoplasm does not occur till 13 [°F. is reached.
We have aimed at getting the physiological effects of heat without those of inflammation. No inflammatory effects are produced by heating to a temperature of 115°F. This is shown by the absence of objective and subjective symptoms after the application. After heating to more than 115i F., symptoms of inflammation begin to appear. Micturition may be painful on the day following such a treatment. The treatment of the cervix is always preceded by a treatment of the urethra. The current required to produce the temperature at which the sensation of heat changes to that of pain is noted. It is not sufficient, however, to note this at the first treatment only, and use that current as the standard for subsequent treatments.
A speculum is passed, and( the cervix is made to engage in the middle of its upper end. The cervical electrode is then inserted. This cervical electrode consists of a metal rod ' in. in diameter and long enough, when inserted into the cervical canal, to reach two or three inches beyond the end of the speculum outside the vulva. It is convenient to have the electrode made of soft copper, or better still, of 70 per cent. tin and 30 per cent. lead, so that it can be bent at the end of insertion to a suitable angle at the time of using it. A rubber tube is slipped over it in order to insulate it from contact with the speculum or vaginal wall. The electrode is notched for some inches from the external end at spaces of half an inch, and the notch at the end nearest the end of insertion is marked zero. When the electrode has been inserted into the cervical canal the rubber tube is made to slide down it until one end comes into contact with the external cervical os. The other end of the rubber tube then records the length of electrode inserted. Both the urethral and cervical treatments last ten minutes.
We had been making use of this procedure for two years, estimating that the temperature obtained by this means in both the urethra and cervix was 115°F.
before we used thermometers in either case. We then had thermometer electrodes constructed. The urethral thermometer electrode has already been described.
The cervical thermometer electrode consists of a metal tube which contains the thermometer. The part to be inserted into the cervix is set at a suitable angle for this purpose and contains the bulb of the thermometer. It is so arranged that the thermometer can be removed from the electrode so that the latter can be sterilized. Part of the wall of the electrode is removed from that part which will lie outside the speculum so that the reading of the thermometer may be seen. The electrode is inserted and fixed to the stand in the same manner as the cervical electrode previously described. The use of the thermometers with the urethral and cervical electrodes demonstrated that a temperature of 115" F. was actually obtained in each case.
It is not our custom to use thermometers in routine work. The cervical instrument is tiresome and unhandy to work with, for it must be taken to pieces and the thermometer removed for sterilization. In addition, the angle at its proximal end is constant, which is a disadvantage. It has served, however, to show that the temperature in the cervix is remarkably close to 115'F. when the method described is being used. It may be a little above 115°F.-up to perhaps 1170 F., but it is often exactly 1150 F. This accuracy is somewhat surprising considering the rather inexact estimation of the length of electrode inserted into the cervix.
Although the temperature of the tissues of the cervix in contact with the cervical electrode is known, we do not know exactly to what temperature the rest of the body of the cervix is heated, but at least we know that it is considerable. When a thermometer is inserted into the rectum, during a cervical treatment, so that it is in contact with the wall of the rectum opposite the cervix, it registers a temperature of about 104°F.
PROSTATITIS AND VESICULITIS.
In treating the prostate and vesicles an electrode consisting of a tube of metal, oval in section and i in. in its widest diameter, is used. Passing down this tube is another tube, fastened to its anterior surface. Down this tube a thermometer may be passed. The electrode is passed for 4 in. through the anus. The external end is then depressed on to the couch and kept in position by a piece of sheet lead. The anterior surface of the electrode is thus pressed against the anterior rectal wall.
The indifferent electrode is a lead belt similar to that already described in the treatment of the cervix.
The current is switched on and increased until the patient says that pain is beginning to be produced. It is then turned off slightly. The thermometer will now register about 1140 F. or somewhat less. These treatments last for twenty minutes. Often before this time has elapsed, the patient will complain of an ache in the region of the electrode. When this occurs the current is reduced until he is again comfortable.
The temperature reached throughout the prostate during this treatment is not accurately known. If, in a woman, a rectal electrode be inserted, and the current applied as for prostatic treatment in a man, a thermometer in the cervix registers 1080 F., while the rectal thermometer registers 1140 F. For this comparison, the anatomical relationships of the cervix and prostate to a rectal electrode may be considered the same, and it may be inferred that the temperature of the prostate varies from 1140 F. in that part nearest the electrode to 108°F. at its periphery.
We believe that this method of treatment is to be preferred to prostatic massage. The gonococcal infection is intra-and intercellular. The infection may be deep in the organ and in its lymphatics. It is not confined to the surface of the cells lining the ducts and glands. Massage can only remove the infected material collected in the ducts and glands. That massage is liable to cause metastasis is shown by the frequency with which it is followed by epididymitis. Diathermy heats the whole organ without the liability of any such accident occurring. It has been said that prostatic massage acts by causing an auto-vaccination. Our view is that diathermy acts in the same way and more effectually than massage, and without risk of metastasis.
EPIDIDYMITIS.
In treating epididymitis both electrodes are active. One is the rectal electrode already described, and the other is applied to the scrotum on the affected side. Lint soaked in strong saline is first applied, and then a conveniently shaped lead electrode is placed over this. We have also treated epididymitis by applying the current to the prostate by means of the rectal electrode and belt round the waist. Recovery is as rapid under the use of this method as by treatment with an electrode applied to the scrotum, but the relief of pain is not so immediate. If there is pain and swelling in the inguinal canal a pad and lead plate should be placed over this situation, and treatment given in this way as well as the treatment described for the inflamed epididymis.
As just stated the epididymis may be effectually cured by treating the prostate. In the same way salpingitis is effectually relieved by treating the accompanying cervicitis. The diathermy of the cervix is in all cases an essential part of the treatment of a gonorrheeal salpingitis.
During diathermy of the cervix pain will sometimes occur in the lower abdomen. It may be severe and may last for a week. If pain comes on in this way cervical diathermy must be stopped and an application made with the vaginal electrode.
The vaginal electrode is a cylinder with a rounded end of such a diameter that it fits the vagina comfortably, and long enough to project beyond the vulvar orifice when fully inserted. The end in contact with the cervix is composed of metal for 1 in., the rest of the cylinder being constructed of vulcanite. The metal end is connected down the centre of the vulcanite by a copper rod with a screw terminal.
The belt-distributing electrode is placed round the waist. At the first sitting 1.5 amperes of current are passed for twenty minutes. Subsequently 2 amperes are used. After about four applications in a fortnight the cervical treatment may in most cases be conducted without producing pain. The increase of pain during cervical application seems to be dependent on the presence of pus or fluid pent up in the tube and not on the acuteness of the salpingitis.
We have treated children from 2i years of age upwards suffering from gonorrhceal vaginitis and urethritis. A lead belt of suitable size is applied round the pelvis. Diathermy may be carried out by either a rectal or vaginal electrode. The latter is to be preferred, and with this an accompanying urethritis is also cured. Sometimes the vaginal orifice and vulva are so inflamed that the pain caused by the introduction of the electrode prevents its use. In this case the rectal electrode may be employed. Great patience is required. The electrodes are applied and the child is then allowed to settle down; sometimes she goes to sleep. The current is applied gradually, the child being carefully watched. Any crying or evidence of pain is a signal for the reduction of the current. The treatment of these cases is very successful. Up to the present we have not had to give more than five effectual applications.
In the case of any new and successful treatment such as this there is a tendency for it to be taken up by persons not properly qualified to practise it. If this happens either the results will be unsatisfactory or disasters will occur.
